Droperidol and ondansetron in vitro electrophysiological drug interaction study.
Droperidol and ondansetron are potent anti-emetic agents which are often administered together. Although both drugs prolong QT interval in man by inhibition of Human Ether-a-go-go Related Gene-coded potassium channels, only droperidol was tested using more integrated experimental models. Therefore, we studied the effects of both compounds and their combination on action potentials (AP) of rabbit Purkinje fibers using conventional intracellular glass microelectrode. Purkinje fibers, driven at 1 Hz, were exposed to increasing concentrations (from 0.001 to 10 microm) of droperidol (n = 7) or ondansetron (n = 8) at 30 min intervals at 36.5 degrees C. Other fibers were exposed to a constant droperidol concentration (0.1 microm) alone (n = 7) or together with the same increasing concentrations of ondansetron (n = 6). Droperidol increased AP duration measured at 90% repolarization (APD90) in a concentration-dependent manner from 4.4 +/- 0.8% (mean +/- SEM) after 1 nm to a maximum of 158 +/- 72% after 1 microm. Ondansetron significantly increased APD90 by 5.3 +/- 2.1% at 100 nm up to 76 +/- 14% after 10 microm. Early after-depolarization occurred in 6/7 fibers exposed to droperidol and 1/8 fibers exposed to ondansetron. When given together, pure additive effects were observed. The concentrations that increased APD90 by 50% were 0.25 +/- 0.25 microm droperidol, 3.8 +/- 2.4 microm ondansetron and 1.5 +/- 0.8 microm ondansetron when given together with droperidol. Both ondansetron and droperidol prolong AP duration in Purkinje fibers, droperidol being 10 times more potent than ondansetron. Combination of ondansetron and droperidol exhibits an additive effect on AP duration. However, within clinically relevant concentrations, ondansetron does not further increase the AP prolongation caused by droperidol alone.